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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent short-circuit inside of an element without deteriorating the 
photoelectric converting performance by mounting a spacer layer including the substantially insulating 
particles between a semiconductor fine particle layer and a counter electrode, forming the element with a 
conductive base and a charge moving layer. 

SOLUTION: A photoelectric converting element sensitized by a coloring matter, consists of a conductive 
base, a semiconductor film (photosensitive layer) mounted on the conductive base and sensitized by a 
coloring matter and the like, a charge moving layer and a counter electrode. In the photoelectric converting 
element, a spacer layer substantially composed of insulating particles, is mounted between the 
semiconductor film and the counter electrode for preventing the short-circuit therebetween. As the 
substantially insulating particles, the oxide glass or crystalline oxide as a substance of below 10-3 
siemens/cm of conductivity is used. The insulating particles, for example, the oxide glass including silicon, 
boron or phosphorus, have a particle size of 5-1000 times of that of the semiconductor fine particles acting 
as the electrode, preferably 5-1000 times. 
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*Mfcrz<o\c&&tm&m,wi : i-m*&ir. p 2 k 



3:7 . 31 A • /v— (F.M.HanDer)g ^TniM"* !) 
• ay/^yx-j'7=y^X • 7V K • !) 

f-f K' => i'X (Heterocyclic Compounds-Cyanin 
e Dyes and Related Compounds) J , v?ay • !7 -f U — 

• TVK • IrWXaohn Wiley &; Sons) St- = 3. — 3 — 
^, b^K^ 1 9 6 4^FK -r— • 3i A • 
(D.M.Sturme r)S n if-s ]) • ay/^yX 

• tr%?- V x ) "—(Heterocyclic Compounds-Special topi 
cs in heterocyclic chemistry)! * II 8$. 114 
fli, f&4 8 2frbS 1 5Sfc£l:J2«fc<*rV0^.5. > 

»*, #S*RfSfB5, 3 4 0, 694f»21, 2 2R© 

(xi), (xii), (x i i i) ic^^nrv'St 

[008 1] R 6l> R 62 tt^#»S*fcttl§MKS-C& 

^^«tt»*u<tt5^v>ui 6, $e>«c»*t<tt 

5 ftv> L- 6 -CfeS. flgflSK£O^^K^Stt»* L- < 
lft^LlO, $fcte#*L<H:l:fcV*L6-e*>5. *S 
©&<Z»|§Ifr&£, 3S=*KStLTtt, 31^ 

[0082]S (V) ttR 61 , r 62 , p l% P 2 ro5*>4> 

trfto-cwc<bAv\ 

[0083] w 2 tt5t av) (ow^i^irefcSo 

[0 084] £1TK3£ (II) ~ (V) -VgZtlZX V * 

F, G, I, Kfc^lfeixS. 
[0 0 8 5] 
[ft 1 1 ] 
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[00 8 6] lit I 2] 
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[0 0 8 8] Kb 14] 
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[0 0 8 9] [flSl5] 
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(22) 



(23) 



(25) 



(CHjfcCOO- 

CC Hch " ch * c tY h ' 

r.u.nnnu nu i 



CHaCOOH 



CeH 5 



C2H 6 CgHs 

- a> — to 



I I 

CH 2 CH 2 C0 2 - CHaCHjCOjH 



CH 2 C0 2 H 



(26) CH 3 




CH3 

CH— CH=^ 

I 



N V" NNk CH 2 C0 2 H 



C 2 H 5 0 
[00 9 01 lit 1 6 ] 
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(27) 



(28) 



CHjCOaH O 



^=CH — CH=CH— C 

f f NN CH 2 CO a H 
CHaCOzH 0 




(29) 




j / ^CH^H 

CH a 



CH — CH=CH— CI 

a 



(30) 



>=CH— CH=CH— Crt=^ i 

C0 2 H 

(31) 

J^jT" ^=CH— CH=CH— CH==^ 
CH 3 COO^^N V^CH 2 C0 2 H 
CH 3 O 
[00 9 1] [ft 1 7 ] 
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[0 0 9 3] 
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(43) 



[00941 
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C 2 H S 
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C(CH3>2 
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C2H 5 
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C(CHs)2 


4. 


5 


C2H5 


C(CN) 2 


C(CN) 2 


S-6 


S 
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C2H5 
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S 


5, 




CH 3 
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S-8 


O 
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CH3 
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S-9 


Se 
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CH3 
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O 


s-io 


NC2H5 




H 


CH 3 


O 


O 


S-il 


-CH=CH- 




H 


C2H5 


O 


O 



Ut2 1] 
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[009 6] 




[00 9 71 





X 


V 


R 


n 


S-13 


C(CH3)2 


H 


CH3 


1 


S-14 


acH3)2 


4, 5-^>y 


C2H5 


1 


S-13 


s 


H 


CH3 


2 


S-16 


s 


5, 6-^>y 


C2H5 


3 


S-17 


s 


5, 6 


C2H5 


4 


S-18 


o 


H 


CH3 


1 


11C 


<i 3 J 




[0 0 98] 



ft* 


X 


Ri 


R2 


R 


S-19 


acH3) 2 


CH3 1 


CH3 


C2H5 


S-20 


s 


CH3 


CH3 


C2H5 


S-21 


0 


CH3 


CH3 


(CH2) 3 CX)OH 


S-22 


0 


Ph 


H 


CzHs 


Hfc2 4] 
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R i «2 R 2 (wjj R, 





X 


Y 


Ri 


R2 


Vi 


W 


S-23 


s 


S 


CH3 


CH3 


H 


r 


S-24 


s 


S 


C 2 H 5 


CH3 


5-COOH 


r 


S-25 


C(CH3>2 


C(CH3)2 


CH 3 


CH3 


5-COOH 


r 


S-26 


C(CH3)2 


C(CH3) 2 


CH2CH2COOH 




H 


cr 


S-27 


O 


C(CH3) 2 


CH 3 


C 2 H 5 


H 


r 



° A, K ° A, 





X 


Y 


Ri 


R2 


Vi 


S-28 


S 


C(CH3) 2 


CH3 


CH3 


H 


S-29 


S 


C(CH3) 2 


C3H7 


CH3 


4, 5-^>y 


S-30 


C(CH3) 2 


S 


CH3 


CH3 


5-COOH 


S-31 


C(CH3)2 


C(CH3) 2 


CH3 


CH3 


5-COOH 


S-32 


C(CH3) 2 


NCH 3 


CH3 


C 2 H 5 


5-CVk 



[0100] lit 2 6 ] 



R. 0 L 0 i 



6* 


X 


Y 


Ri 


R2 


Vi 


S-33 
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C(CH3) 2 


CH3 


CH 3 


H 


S-34 


s 


C(CHa) 2 


C2H5 


CH3 


5-SOsH 


S-35 


C(CH3>2 


C(CHa) 2 


CH3 


C 2 H5 


5-COOH 


S-36 


C(CH3) 2 


C(CH3) 2 


CH 2 CH 2 COOH 


CH3 


4, 5 -^>>/ 


S-37 


C(CHs) 2 


NCH3 


CH3 


C2H5 


S-CHa 



[0 10 1] Ut27] 
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[0 10 2] 



[0 10 3] 



[0 104] 



[0 10 5] 




i 

CH, 



(S-38) 



Hfc2 8] 



O ^ O" HO 

<CjH5) 8 N-^-CH=<^CH<|^ 

OH . °" Ih, ° 2N(C 4 H 9 )J 

(S-39) 

(Yb2 9] 

/ ft A* I I n rv / 



COOH 



Ht3 0] 



S 

COOH 
2N(C 4 H«) 4 * 



OH JL N L OH 



CH3 CH 3 0H 

Nfc3i] 



HOOC. 



COOH 



I 

CH3 



I 

CH 3 



I 

CH, 



[0106]S (II) *$<fctf5*; (in) T^Sixsfl^ 
• mi^ . y\ — 7 — (F. M. Harmer) 3f ^fnt 
^ \j y # . ^y/^yX-VT-y^X- TV K • 
U U^T>f K * =J V/^VXt Heterocyclic Compounds 
-Cyanine Dyes and RelatedCompounds)j ^ i^g > • £ 
-f 3 — '• TV K • IrVXQohn Wiley &; Sons)tt~-;x 
-3-^, nyKy, 1 9 6 4^T«J % • • 
—7— (D. M. Stunner) M nt^Sy^-a V/>° 
r)yX-^t^' hfy^^y^fof^^ 
• h I) —(Heterocyclic Compounds-Spec i a 

1 topics in heterocyclic chemistry)! > II 8f, 
ft 14 ft IR4 8 2*651 5*. ^gV'^y-- 
TV K • IrvXQohn Wiley &; Sons)|t-~^ — 3 - 
4\ pyKy, 1 9 7 7#TIJ, rns,X->Jr**hy- 
• • • 3 V/^!> VX(Rodd' s Chemistry of 

Carbon Compounds) J 2nd. Ed. vol. IV, partB, 19 7 7 
flL il5«, »3 6 9^422S, ^/U* fcTT • ir 
j^y* • /^^U • #>v^— • v^ (Elsevier 
Science Publishing Company Inc. JltfU* 3 — 



(&42) 



* . 3IH«rW»l, 077, 611*4 *fcE*©#ftfcS<5V* 

[0 10 7] *%W\cm^btitt (IV) -C**tt*flS 
£4fc4>£ t Jfttt* Dyes and Pigmentsft21^ 2 2 7 — 23 

(V) ^SSftSifc^fcW-frjSHU Ukrainskii Khimich 
eskii Zhurnal *g40#3*2 5 3-2 581, Dyes and 
Pigments ^21^2 2 7-2 3 4 m&£XtZtlb<DX 

[0 10 8] 44*(t^7lcfiM«ft««*6«ttafi 
tt, dhfiR> t7tyh, ^7^7, y — ^BlJSiJ^dS 
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[0109] wi&gti>¥&mm : f-m<oM&tifbwii& 

fc, SttfiiS (05*tfO. 0 l~5 0 0Poise) Xft* 
;tfiO. lPoisefitT) XKX74 K*^-ffitL< 

[oho] roipi-fe^^fSwfSttg, mmm, 
^mass?©^^-^**^-^ raft-* 

[oiii] *<&%o&%o&&\*m*&te<on-mzK 
art©, yL%®m*Mcvtmz£ixfa*-rz>zt&& 

40-8 0 t3©WC**< fe^Sr!K»$-&5 £ t %#* 

[0112] fe^w^fflfiii, ±#-e, i«MHBi»afc 

•JO. 0 1~1 0 0m*A-tfS#*LV\, fiig©¥ 
0. 0 1~lirt/W5jJ*U\ r©<fc5&£3&4t-f 

[0 1 1 3] *fc, *#«jffi»PQ±«)ttZfltA%fftt 

[0 114] *fc» sfe»*feiR©l»*S:ffiJt1-5B«) 
©3cBSr8yai>-Ct><kl\, #*L.^T5>H£ LTttf 

r t> a v > LGmmmztsm ltjb ^x <> x v\ 

[01 15] BIT, W»»JBi:*Hfte-3V v C»L<tt 

HSrW-r^f&So *^MT?fflv^r t©-et 
rife-eta. 

[0116] *«w-et£ffl-r5®»?sttm«?®, 



«$mti 2 fc3*Mb8>©&*£fc»* Oi?ttiLtll 

Li I, Nal, KI, Csl, Ca I 2 fcif©&JR3 
K«if4®TV*=i!>Aft;-g^©3>?Sifi'feif) , Br 

2 i:#Mb&©l&*£-fr* (Ms&t u-c»l iBr, n 

aBr, KB r x CsBr, C a B r 2 * if ©&JS#l<t 

f y ^ J*-? a Kfc if 4 ST * -Mbg-ife© 
&iSf*&ftif) ©li*», ^sn^TXKiS-^sy VT> 
ioty-7iP->=W tf-vft if ©&JSSI 

V*>V7 4 Kftif©-Y3i-*{t^ tr^n^^fe^, t 

■CbI 2 tLi I^lf yi?=!>A3-^ K, >f5*V>J 
|)A3-^ K«if4iKT>'*=!>'A{|;-g-fe©3^^ 

fli5fRttS-g-UTfflv>-Ct>iv\.*fc, «#RltEP-718 
288-!§\ W095/18456-f\ J. Electrochem. Soc, Vol.14 
3, No. 10,3099(1996), Inorg. Chem. i996, 35, 1168-1178 

mte&mv%<xhmt>K\>\ 

[0 1 1 7] #*L^«A?St»gtt0. 1M£1±15MSA 
Tt?fci9, $felC#4U<tt0.2 M£t±l 0M£lTrfc 

^*©fe*D»fttt0. 0 1M£U:0. 5M£ATt?S>5. 
[0 118] *38WT?ttB«^«ffl-rS»«;Hc, ttfi-JS 

#-^-Kcif©*-jJ?^-b^4&, 3-^^- 

2 y ^/ x<o&mmt&®. 

;n- t'/w, jH y tfwy^ y a— /w^T/wdfywai— 
T'/^if©«^-7 1 /wS, **/-/K /-/k 

ai^-uv^y a— /wyr^w- tvw T'n euy 
^y 3— >v=^/r>v^)vs.— f/w, *yxf i/y^i) 3 

*/7M^- TfrtiWTtvzi— /urn. 3i^-uvjy 

— #y yatruvyy 3-yw, ^y-ty w«cif©# 

«T/W3-/Pg, T"fe h — h y /K d h y 

/K ^ b*i/T-feh=-hy/K T'ntTd-s.hy/W, 

h y /uft ^©=: h y /Hb-gfe, =Jr 
«>K (DMSO) , ^/^7*y>f£if^yo h>m\tm 
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[0 1191 *IBM-Ctt, J. Am. Ceram. Soc ., 
80 (12)3157-3171 (1997) fc|B«fc Stl/tV Z> <fc 5 ftter-y 
fvW^y 5?>**\ 2-tfay>, 2, 6 -A^S?^© 

[0120] *jgweHu ttMftt^y-e-jRtt, aM 
^y/wtsoaani, £t&*y^-mz$t*m&, #y^ 

-^SSffiRlS^co^ffilc^^y/Wb (@#fk) £*T<£ 

itHfHS, "Polymer Electrolyte Revi ews-145 <ktf2 " 
a.R.MacCallumtC.A. VincentcO*^, ELSEVIER APPLI 
ED SCIENCE) KB«4iifcfls**tr4e«i-*Cfc*-C# 

Mzt WMtZltZm&teJ. Chem Soc. Japan, Ind. 
Chem. Soc, 46779(1943), J. Am. Chem. Soc, 111,55 
42(1989), J. Chem. Soc, Chem. Commun., 1993, 39 
0, Angew. Chem. Int. Ed. Engl., 35,1949(1996), Che 
m. Lett. , 1996, 885, J. Chm. Soc. , Chem. Commun. , 
1997, 5mcfcftZhX^Z{k&to&tiffi*tZZ fc#-e* 

[0121] y^fl^KSr^fil^/^-SoS^J-J: 

yu-K hyxfi/y^y=-;^^^yi/^h^ 
/u^n/<v h y r ^ y u~ ba*#s u^wt tr^tf 6 

Tfi>*frT9 9Mk <m.tf*** y/uftftif) JBd>b 
B3l*ix6«7 t /i«t>L<ttr^ K« (WttfN-is 

o-?x*\ZA,T9 y/wrs h\ r^y^rsK, 2-r 
?y/urs K-2-^f/w^p/<y^/u*>«, r*y 

>f/vr^yi/-h, t Kn^xf^yu-h, 



A* («*tf^ W^K^fvK -*U"f ^Hi^* 
p-^U^A^^O^hy £A&, r^yn^h 

y/K ^^^ynxh^K (^ttf^^v?^ 
y, i/^n^^^^^ /fyyuy) „ aS'Sflitf^A' 

>xA,*>m- y y * a) % mrr****?- « 

N- tfxvWifcA'Ar^ K, N-tf— A'-N-^^vWvl' 
— tvw) % yu\?\s^ y 

5:tjjw*t<, *&ic#*u<»Loa»%aji5o 
[0122] ±jeo*/^-r*. *mmt • *TSttft# 

«#KlSlll?i>*>u*# (I) «t*RIA) eett£ 

2, 2' -T/^y^fnxhy/K 2, 
2' -T/fcT* (2, 4-^f/W^D=:hy/W) , 
^^2, 2' -T^tT* (2-^f-/U^nlf^— 

h) (^^2, 2 7 -r^/tr^-r y^fw-h) ft 

^ / -?-&mc%i U 0 . 0 1 SS%W Jb 2 0 Sfi%£AT 
■CJbO, S5)|:ff4KttO. lfiS%£JLkl 0Sfi% 

[0 12 3] yyHt*ftlCi6»6*y^--»oaia* 
fifflttO. 5Sfi%W±70fifi%£JlTTS>5 C ^ t 

< . $ e>^»* l< m. oaa%£Ji±5ofiS:%wT-e$) 

[0 12 4] ^y^-0?gffiS^lcJ:*)®ftlS:Sr 

y/Wk*'*5»&, ^is^ri6ftR^tts«:^w-rs^y 

»4Lv^«pTfBftSi&ttStt, (M 

/m, hyr/wva, ^^y^s, tr^y 
^y«, x^yVy&teif) VhV. &*L\,^ffiM 
r*. ^iRii^{c*tLT*m^s^ffift2 < irfiE«±^ 
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yi/T*-r-fc£) -CJ!>5. 

[0 12 5] *|6Wef4, «A?»ro#fc9K*f«*fcl* 

Witttt, N, N'-^73i-/W-N, N*-lf* (4-* h 
*^7i5^) - (1, l'-tT7=-/U) -4, 4' -i>7 S: V 
(J.Hagen et al. .Synthetic Metal 89(1997)215-22 

0) , 2,2', 7,7' (N.N-^-p-;* hdf-i^as. 
;l/7?y) 9,9'-^f Dtr^/W^-W^ (Nature, Vol. 395, 

8 Oct. 1998,p583-585*3<fcU<WO97/10617) , 1,1-tT* 
{4- (v^-p- h y^T$ / ) 7i=^) i/^D^df-^y 

(1#MBS59-194393^«) , 4, 4, - 
[ i^-l-i-y^M -N-7i=;V7S;] tT7o:=./W-C 
2 m$k±.<M®T K 2 <B£l±©il8£ 

-234681^^) , hy 7i-A^yfVCR^^ 

una**-*-****? h y T 5 y (*Bttft 

354, 923, 774-5|\ 4$Pfl¥4-308688^$a) , N, N'-i> 
7xn;k-N, N'-f * (3-p»^/W7==iyW) - (1, l'-fcT 
7xs;H -4, 4'-^7 5^©^Sii;7^ (#B 
#1*1*4, 764, 625^-) , a, a, a', «'-f 
yU-a, a ' - (4-i^-p- K y /WT 5/7i SAO -p- 
**>l^ OKfPB¥3-269084^$a) , p-7x=V^ 

r $ ymmw. ft*±ftk LxiL»mcmmtt h»y 

*s/UT5M»W* (*H¥4- 129271 , tfv 

=A^iK3Sr#»6S?7 5 UfcflS^fc (» 
M¥4-175395-^«) , ^f-^WTQZm.^mr^V 
=>--V h &mi£ Lfc35r»R5?T 5 V (WM¥4 -264189 

¥4-29085H§-&«) , ^y^7i=/Hl;^« (4$N 

Jp4-364153^«) , y/\>*l'>&-eZ®.T?.^*W& 
Lfttro (4$lfl¥5-25473*&*) , h V 7 
«$M¥5- 239455#&«) , tf*^tfy $?A-7 5 / V 
7x=;P (#ggsp5-320634^«) > N, N, N-h!)7 
l5 ;V7?yR|((: (*n¥6-1972*4*«) , 
*1f^y*Bit*1-*5MM*fT5> (#K¥5-29072 

8*) , V T 5 j y^;vy^-r^ y y $>:/|MMe W 
K¥6-45669f-) »K*S*l*3!f*|RT5>«» 
* f-tH-Hry i ^ *5 <fc U< a . co -i^* a * fvw 
f-*7*.*s (Adv. Mater. 1997, 9, NO. 7, p557) , 
Kf f v'^Kx->^ L ^*7i>(Angew. Chem. Int. Ed. Eng 
1. 1995, 34, No.3,p303-307), ZJ-^^WV^ 
7 [2, 3-b:6, 7-b' ] 'yf-*y = > OACS. Vol 120, NO. 4, 199 
8,p664-672)^co*y rff*7*Wb^», jtfybTn- 
(K. Murakoshi et al. , ;Chem. Lett. 1997. p47 

1) , " Handbook of Organic Conductive Molecules a 
nd Polymers Vol. 1, 2, 3, 4 " (NALWASF, WILEYfflfiS) \Z 



(p-7i=M &£U*:(om&&, #y ( p-7!-!/ 
*U:tF*0>tlttfe ufy^ai-vyirs.w 
vfc.fctHrcoistSjfc, jKy^7aV*>iV*o»3l 
*yr=.y ^i^roRgjft:, #y h/W^v* 

itf-Cf 6. *«UE?L (*-A-) HJ&tmicttNa 
ture, Vol. 395, 8 Oct. 1998,p583-585tCf3«*HTV^5 

«t 5 \c v-^y h u^iv* =>> h n-/ui-5fc*ic> y 

(4-70*71^) 7? = !>i'«Wno7>' 
hoi 7 **^V7i?*/i'Sr^lr-v-'5fl:-^ 

(SMa^®o*«) fcff pfcftfcLiCttFsSO^^Jcoj: 

[0126] W«liE?L*li2l«-JpK*S2g»l«ffe, dr^^ b 

£#tt@*&6Slt<Dfc#Electorochim. Acta 40, 643-652 
(1995)lC|E®$rtTV>5^7'U-/NV n y ->^^(D^S 

[0127] ««sH<*{t^S:««K(o#to y 

Zm-S; 3^^(p-CuI) (J. Phys. D:Appl. Phys. 31 
(1998)1492-1496) , 3-*~>7>{bffi (Thin Solid Film 
s 261(1995)307-310, J. Appl. Phys. 80(8), 15 Octobe 
r 1996, p4749-4754, Chem. Mater. 1998. 10. 1501-150 
9, Semicond. Sci. Technol. 10, 1689-1693) ^$r#-\r 

^■hs, mism, ^f^-hiau mmm. mm*** 
m®<o^m\z£ y ®K*mKigA-*-5 - 1 &x% 5. 
[0 12 8] «^»®o^*)!fetcBiL-c«2iiyro 
%m#%z.btiz. 1 ott^^<— y— m<o±.ic&\ctt& 

^iitf*)5fe-C*)5. t 7 1 ott^^— y— ®±ICil[«m 

1C*5. 

[0 12 9] Sd#<O*&(0«^»S©^ji**fti 

-tx&m%xzz>. 

[0 13 0] «#co^, S^OS^»®li*5V^-Ctt 
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10 1 3 1] ftffi{kSr#^5^ H«c{fc-et*v>«« 
ffi^^©IE?L*aj£*m<D»£-»cl4, fcR&a-^jWcx 

[0 13 2] #*5. m^SlS^OTK^tLTfil 0, 
OOOppm£lT#0*L.<, $ b\C»t. L< 142, 0 
00ppm£rF-C&9, «RflC#*U<ttl 00 ppm£i 

[0133] Kt&$zm**ft®u<t&mmi: 

(0«;LI4"6&, 8. «3, T/v^-**, ni;^, 
i/$?*.M« , *fcl4£«te©&Jg8fcrt:& W 
Vi> * A - * XftttfttMtK Kte* Xfc 7 y m Sr K-:/ 

ftvas, 3iud^±1 0Mm£JlT-efo5rti3»*LV\ 

T-C&Ox $b^»*L<l45nmgt±3Mm^T©«iH 

[0134] &xmiz.yti>mmirziti!)\ci*. m&<om 

ittUftt &&v\ *»93©5fcft^{t¥®tel;i:fo^-Ct4, 
««tt^Rp{*:i5SWCfco T Alt 
$**©as#*LV\, ::©*&*MII43fc$rKlt-fatt« 

[0135] Mm<o&mc^xtt.n$s&W)m<otti3-X' 
»ffi#©a^tt^»i@waig^j:o. as, 

®*S#BJ§±* fc l4¥g«^fc^#/§±K*fiifl-S:& 
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